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ABSTRACT 

The O p e r a t i o n a l  In te rcommunica t ion  System - Audio 
was mon i to red  a t  KSC and a t  MCC-H d u r i n g  t h e  Apol lo  5 CDDT 
and f i n a l  countdown. T h i s  memorandum p r e s e n t s  comments on 
the performance of t h e  system as obse rved  by t h e  m o n i t o r s .  
The s y s t e m  performed very w e l l ;  there  were v e r y  few 
s e r v i c e  i n t e r r u p t i o n s  and very few u s e r  c o m p l a i n t s .  Many 
i n s t a n c e s  o f  c r o s s t a l k ,  c l i c k i n g  sounds ,  and  s t e a d y  humming 
n o i s e s  were o b s e r v e d ,  b u t  t hey  d i d  n o t  c a u s e  any i n t e r f e r e n c e  
w i t h  communications.  Some use r  e r r o r s  s u c h  as open microFhones 
and  improper  v o i c e  procedures  were n o t e d .  
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1.0 Introduction 

This memorandum presents the results of observations 
of the performance of the Operational Intercommuication System 
Audio (01s-A) during the Apollo 5 Countd.own Demonstration Test 
(CDDT)and the final countdown. The 01s-A was monitored by MOS 
(Bellcomm) and MOG personnel at KSC (Launch Complex 37 and CIF) 
and at the P4ission Control Center - Houston (MCC-H). Appendix 1 
gives specific details at the monitoring schedule and manning. 

The monitoring was performed at a standard 01s 
terminal equipment at KSC and at a Console Communication Subsystem 
(CCS) at MCC-H. The basic procedure for monitoring was to check 
periodically each available channel at half-hour intervals and 
to note their general condition. At other times, busy channels 
were observed in order to detect any communication problems. 

2.0 Observations at KSC 

2.1 General 

At KSC, the system was monitored at a standard rack- 
mounted 01s-A station in Room 101 of the blockhouse on Launch 
Complex 37 and in the Central Instrumentation Facility (CIF). 
These stations have a capacity of 21 channels, and any two 
channels could be monitored simultaneously. The channels 
available at the Blockhouse station were as follows. 

Black 1, 2, 3, 4, 5*, 6*, 7 *added at 1 7 0 0 ,  1/19/68 
Red 3, 4, 5, 6 
Blue 1, 2, 3*, 4, 5 
Yellow 1, 2, 3, 4 
Green 3, 5" 

*added a t  1700, 1/19/68 

*disconnected at 1700, 1/19/68 
Brown 1*, 2* *disconnected at 1700, 1/19/68 
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F i g u r e  1 shows t h e  ass ignment  o f  channe l s  f o r  t h i s  
m i s s i o n .  The channe l s  moni tored  a t  t h e  CIF are  d i s c u s s e d  
i n  Paragraph  2 . 4 .  

2 . 2  Obse rva t ions  During CDDT - Blockhouse (LC 37)  

For  s e v e r a l  hours  a t  t h e  beg inn ing  o f  t h e  CDDT,  
f r e q u e n t  c l i c k i n g  n o i s e s  were hea rd  on most c h a n n e l s .  The 
s o u r c e  of  t h e  c l i c k s  cou ld  n o t  be de t e rmined .  The f o l l o w i n g  
i s  a l i s t  o f  t h e  channe l s  moni tored ,  w i t h  g e n e r a l  comments on 
t h e i r  performance.  D e t a i l e d  comments on t h e i r  performance are  
c o n t a i n e d  i n  Appendix 11. 

Black 1 

T h i s  channe l  was i n  g e n e r a l  ve ry  good, and t h e  u s e r s  
were heard loud  and c l e a r .  A low hum and c r o s s t a l k  were heard 
s e v e r a l  t imes th roughou t  t h e  CDDT.  C r o s s t a l k  which sounded 
l i k e  a "busy" s i g n a l  was hea rd  on t h i s  channe l .  T h i s  was 
a t t r i b u t e d  to t he  r i n g i n g  s i g n a l  r e c e i v e d  on a p o i n t - t o - p o i n t  
phone a t  a conso le  i n  t h e  f i r i n g  room. 

Black 2 

T h i s  channe l  had ve ry  l i t t l e  n o i s e ,  and t h e  u s e r s  
were g e n e r a l l y  heard loud  and c l e a r .  The re  were a f e w  obse r -  
v a t i o n s  and user -compla in ts  of low volume, b u t  i t  i s  b e l i e v e d  
t h a t  some o f  t hese  could  be a t t r i b u t e d  to headset d i f f i c u l t i e s ,  
r a t h e r  t h a n  channel  problems. There were s e v e r a l  c a s e s  o f  open 
microphones and c r o s s t a l k ,  and it  was p o s s i b l e  a t  t imes to 
de te rmine  which channels  were c r e a t i n g  t h e  c r o s s t a l k .  The 
r i n g i n g  s i g n a l  c r o s s t a l k  d e s c r i b e d  above was a l s o  p r e s e n t  on 
t h i s  channe l .  

Black 3 

T h i s  channe l  had l i t t l e  n o i s e ,  b u t  c r o s s t a l k  w a s  
h e a r d  on s e v e r a l  o c c a s i o n s .  The channe l  was bussed  w i t h  
Black  2 on two o c c a s i o n s .  

Black  4 

T h i s  channel  had a low hum, a lmos t  c o n t i n u o u s l y .  
There were a few i n s t a n c e s  o f  c r o s s t a l k ,  b r e a k i n g  up and open 
microphones .  

Black  5 

T h i s  channe l  was g e n e r a l l y  q u i e t ,  and t h e  u s e r s  
were h e a r d  loud  and c l e a r .  
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The re  were s e v e r a l  i n s t a n c e s  o f  c r o s s t a l k  and a low 
hum, A t  one t ime,  t h e  channel  r e p o r t e d l y  had i n t e r m i t t e n t  
communications w i t h  t h e  f a l l - b a c k  a rea .  

Black 7 

The u s e r s  were heard  loud  and c l e a r .  A low hum was 
n o t e d  on s e v e r a l  o c c a s i o n s .  On two o c c a s i o n s ,  "LIEF" was 
heard breaking-up . 
Red 3 

T h i s  channe l  had  a hum on i t  th roughou t  t h e  C D D T ,  
and a t  t imes i t  was loud  enough t o  become annoying.  It was 
n o t e d  t h a t  Red 3 caused  c r o s s t a l k  on s e v e r a l  o t h e r  c h a n n e l s .  
At v a r i o u s  t i m e s ,  Red 3 was bussed  w i t h  Red 4 and Blue 4 .  Users 
were heard loud  and c l e a r .  

Red 4 and Red 6 

Thses channe l s  had l i t t l e  n o i s e  and t h e  u s e r s  were 
h e a r d  loud  and c l e a r .  A few i n s t a n c e s  o f  open microphones and 
c r o s s t a l k  were n o t e d  on each .  

Red 5 

T h i s  channe l  had  l i t t l e  n o i s e ,  and t h e  u s e r s  were 
h e a r d  loud  and c l e a r .  A few i n s t a n c e s  o f  open microphones 
were no ted .  At v a r i o u s  t imes  i t  was bussed  w i t h  Red 3 and 
Blue 4 .  

Blue 1 

Q u i e t .  No a c t i v i t y  n o t e d .  

Blue 2 

A low n o i s e  was heard  most o f  t h e  t i m e ,  b u t  u s e r s  
were h e a r d  loud  and c l e a r .  Very l i t t l e  a c t i v i t y  was n o t e d  

Blue  3 

Users heard loud  and c l e a r .  S e v e r a l  i n s t a n c e  of 
c r o s s t a l k  n o t e d .  

Blue 4 

A low hum was heard  most of t h e  t i m e ,  b u t  u s e r s  were 
hea rd  l o u d  and c l e a r .  
n o t e d  above. 

It was bussed  w i t h  Red 3 and Red 5 ,  as 
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Blue 5 

Q u i e t .  Very  l i t t l e  a c t i v i t y  n o t e d .  C r o s s t a l k  was 
heard  s e v e r a l  t imes .  

Yellow 1 

A low hum was heard most o f  t h e  t ime.  V e r y  l i t t l e  
a c t i v i t y  n o t e d .  C r o s s t a l k  was heard s e v e r a l  t imes.  

Yellow 2 

A low buzz ing  sound was heard most o f  t h e  t i m e .  
Very  l i t t l e  a c t i v i t y  n o t e d .  C r o s s t a l k  from Yellow 1 was heard.  

Yellow 3 

A low hum was heard d u r i n g  t h e  l a s t  s e v e r a l  hour s  of 
m o n i t o r i n g .  A f e w  i n s t a n c e s  o f  open microphones were n o t e d .  
V e r y  l i t t l e  a c t i v i t y  was no ted .  

Yellow 4 

A low buzz ing  sound was heard f o r  s e v e r a l  h o u r s .  
S e v e r a l  i n s t a n c e s  o f  c r o s s t a l k  were n o t e d  - once from Red 3. 
V e r y  l i t t l e  a c t i v i t y  was no ted .  

Green 3, Green 5 ,  Brown 1, Brown 2 

Q u i e t .  Very  l i t t l e  a c t i v i t y  n o t e d .  

2 . 3  O b s e r v a t i o n s  During the  Launch Countdown - Blockhouse 
(LC 1 7 )  

The c r o s s t a l k  from t h e  r i n g i n g  s i g n a l  to p o i n t - t o -  
p o i n t  t e l e p h o n e  was heard p r i m a r i l y  on Black  1 and Black  2 
t h roughou t  t he  f i n a l  countdown. The f o l l o w i n g  i s  a l i s t i n g  of  
the channe l s  mon i to red ,  w i t h  g e n e r a l  comments on t h e i r  per form 
ance .  Detai led comments of c h a n n e l  per formance  are  c o n t a i n e d  
i n  Appendix 11. 

Black  1 

Users were heard loud  and c lear .  S e v e r a l  i n s t a n c e  
o f  c r o s s t a l k  were n o t e d ,  i n c l u d i n g  c r o s s t a l k  f rom Red 3 and  
Blue 3. A c ros s  of  Black  1 and Black 2 was r e p o r t e d  by CVTS, 
and p e r s o n n e l  were r e q u e s t e d  t o  check t h e i r  c h a n n e l  switches.  



BELLCOMM, INC.  -5- 

Black 2 

Users were h e a r d  loud  and c l e a r .  S e v e r a l  i n s t a n c e s  
o f  c r o s s t a l k  were no ted .  I n  p a r t i c u l a r ,  c r o s s t a l k  was d e t e c t e d  
from Red 3 and Black 1. A t  one t i m e ,  communication problems 
between t h e  Blockhouse and the  CIF were r e p o r t e d .  

Black  3 

loud  and c l e a r .  C r o s s t a l k  w i t h  a ' b o n a l d  D u c p l l i k e  q u a l i t y  
was heard on one o c c a s i o n .  It  was obse rved  t h a t  u s e r s  on 
Black 3 from Houston were not  as c l e a r  as on Black 2 ,  and 
t h e r e  appeared t o  be more word c l i p p i n g .  

Few problems were n o t e d ,  and t h e  u s e r s  were heard  

Black 4 

A low buzz ing  sound was heard f o r  s e v e r a l  h o u r s .  
The u s e r s  were normal ly  hea rd  l o u d  and c l e a r .  
l i k e  c r o s s t a l k  was heard on one o c c a s i o n .  Word c l i p p i n g  o f  
t h e  word "go" caus ing  i t  t o  s o u l d  l i k e  "0" was heard s e v e r a l  
t i m e s .  

A 'Donald DucR'- 

Black 5 

Users were heard loud  and c l e a r .  S e v e r a l  i n s t a n c e s  
o f  c r o s s t a l k  and open microphones were n o t e d .  

Black 6 

Users were heard loud  and c l e a r .  S e v e r a l  i n s t a n c e s  
o f  c r o s s t a l k  were no ted .  

Black 7 

A low buzz ing  sound was heard s e v e r a l  t imes on t h i s  
channe l .  The u s e r s  were hea rd  l o u d  and c l e a r .  C r o s s t a l k  
was heard t w i c e ;  once from Red 3 .  On one o c c a s i o n ,  JROL had 
a r a i n  ba r r e l  e f f e c t .  

Red 3 

T h i s  channe l  had a s t e a d y  hum on i t  most o f  t h e  t i m e  
and i t  was l o u d  enough a t  t i m e s  t o  be annoying.  C r o s s t a l k ,  
b reaking-up ,  and open microphones were heard s e v e r a l  t i m e s .  
Weak c o n v e r s a t i o n s  were heard  a f e w  t imes .  Communication pro-  
blems were r e p o r t e d  between t h e  b lockhouse  and t h e  CIF on 
t h i s  channe l .  
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Red 4 - Red 5 

These channe l s  were g e n e r a l l y  q u i e t ,  and t h e  u s e r s  
were heard  loud  and c l e a r .  

Red 6 

The u s e r s  were heard  loud  and c l ea r .  A ve ry  low 
buzz ing  sound was heard s e v e r a l  t imes.  A h i g h  background 
n o i s e  appea red ,  b u t  i t s  cause was q u i c k l y  t r a c e d  t o  a loose  
p a t c h .  

Blue 1, Blue 2 ,  Yellow 3,  Green 3 

G e n e r a l l y  q u i e t  with l i t t l e  a c t i v i t y .  

Blue 3 ,  Blue 4 

A hum was heard m o s t  o f  t h e  t i m e .  C r o s s t a l k  from 
Black 2 was heard on two o c c a s i o n s .  

Blue 5 ,  Yellow 2 ,  Yellow 4 

Low buzz ing  sound heard most o f  t h e  t i m e .  

Yellow 1 

A hum was heard s e v e r a l  t imes ,  and i t  was bussed  
w i t h  Red 3 a t  one t i m e .  

. .  

2 . 4  Obse rva t ions  a t  KSC - CIF 

2 . 4 . 1  Gene ra l  

A t  KSC, t h e  s y s t e m  was a l s o  mon i to red  a t  
t h e  C e n t r a l  I n s t r u m e n t a t i o n  F a c i l i t y  (CIF)  for t h e  f i n a l  p o r t i o n  
of  t h e  c o u n t  d u r i n g  t h e  CDDT and t h e  a c t u a l  countdown. 

The c i r c u i t s  a v a i l a b l e  f o r  m o n i t o r i n g  were: 

, Black 1, 2 ,  5 ,  6 

Blue 1, 2 ,  4, 5 

Yellow 3,  4 

Brown 2 
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2 . 4 . 2  CDDT Obse rva t ions  

The s t a t i o n  was moni tored  from 09302 on 1/19/68 
to 02002 on 1/20/68. General  per formance  comments are  n o t e d  
here ,  and more d e t a i l e d  comments are  g i v e n  i n  Appendix I V .  

Black 1 - The u s e r s  l e v e l s  were lower  t h a n  on 
o t h e r  channe l s .  

Black 5 - C r o s s t a l k  and b r e a k i n g  up were obse rved .  

Black 6 - C r o s s t a l k  and n o i s e  were obse rved .  

Red 5 - A l o u d  background n o i s e  was heard on one 
o c c a s i o n .  Breaking-up was n o t e d .  

2 .4 .3  Countdown O b s e r v a t i o n s  

The s t a t i o n  was mon i to red  from 15002 t o  22002  
on 1/22/68. Gene ra l  performance comments are g i v e n  he re ,  and 
more d e t a i l e d  comments a r e  g i v e n  i n  Appendix I V  

Black 1 Levels  were b e t t e r  t h a n  d u r i n g  t h e  
CDDT, and  r o s e  t o  normal  l e v e l .  

Black 5 Users v o i c e s  sounded choppy a t  t imes .  

Black 6 C r o s s t a l k '  and n o i s e  were n o t e d  once 

Red 1, Red 3 ,  and Red 6 - Chopping i n  t h e  m i d d l e  of  
words was n o t e d  once.  
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3 . 0  O b s e r v a t i o n s  a t  MCC-H 

3 . 1  Genera l  

The KSC 01s-A system was moni tored  u s i n g  t h e  MCC-H Console  
Communications Subsystem (CCS) equipment l o c a t e d  i n  t h e  second 
f l o o r  S i m u l a t i o n ,  Confidence,  and T r a i n i n g  System (SCATS) 
c o n t r o l  area.  The fo l lowing  01s-A c i r c u i t s  were a v a i l a b l e  t o  
t h e  m o n i t o r s :  

Black 1, 2 ,  3,  and 4 

Brown 1 

Yellow 3 

Green 3 ,  4 ,  1 0 ,  and 5 

No s i n g l e  CCS u n i t  c o n t a i n e d  more t h a n  t h r e e  of  t h e  
OIS-A c i r c u i t s  t h e r e b y  p r e c l u d i n g  s imul t aneous  o r  r a p i d  a c c e s s  
to a v a i l a b l e  c i r c u i t s .  Mon i to r ing  was t h e r e f o r e  c o n c e n t r a t e d  
upon t h e  t h r e e  most a c t i v e  01s-A c i r c u i t s  Black 1 , 2 ,  and  3 
w i t h  p e r i o d i c  sampling o f  t h e  r ema in ing  c i r c u i t s  whenever 
p o s s i b l e  on a n o n - i n t e r f e r e n c e  basis .  

Moni tor ing  a t  MCC-H was per formed as  f o l l o w s :  

During CDDT: 

, 
i g / i i 3 o z  t o  20/0151z 

During Launch Countdown: 

21/1730Z t o  22/2248Z (T-0) 

3 . 2  O b s e r v a t i o n s  During CDDT 

T h i s  s e c t i o n  l i s t s  by c i r c u i t  a g e n e r a l  i m p r e s s i o n  of  
c i r c u i t  performance.  A c h r o n o l o g i c a l  l i s t i n g  by c i r c u i t  o f  
non-normal performance i s  c o n t a i n e d  i n  Appendix 111. 

Overal l  01s-A performance was good. Voice l e v e l s  and 
f i d e l i t y  were g e n e r a l l y  v e r y  good w i t h  b u t  a few e x c e p t i o n s  
as n o t e d .  The p r i n c i p a l  c o n t r i b u t i o n  t o  c i r c u i t  per formance  
d e g r a d a t i o n  d u r i n g  t h e  CDDT was t h e  p r e s e n c e  of s p o r a d i c  
c l i c k i n g  o r  popping n o i s e s  a t  a low t o  medium volume l e v e l .  
These n o i s e s  were q u i t e  prominent  d u r i n g  the  e a r l y . p a r t  o f  
t h e  CDDT and dec reased  somewhat t owards  t h e  end .  
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Voice l e v e l s  and q u a l i t y  were g e n e r a l l y  good. Back- 
ground n o i s e  l e v e l s  were low t o  medium h i g h .  Noises  
c o n s i s t e d  o f  s p o r a d i c  c l i c k s  o r  pops on many o c c a s i o n s .  
I n t e l l i g i b l e  c r o s s t a l k  f rom o t h e r  c h a n n e l s  was hea rd  
d u r i n g  most o f  t h e  l a t t e r  p a r t  o f  t h e  CDDT. There were 
i n t e r m i t t e n t  p e r i o d s  du r ing  which a low buzz ing  was 
obse rved .  Cont inuous open-microphone c o n d i t i o n s  were no ted  
for a number of  i n t e r v a l s  of  v a r y i n g  d u r a t i o n .  The re  was 
one o c c a s i o n  when voice  q u a l i t y  o f  t h e  CLTC was d i s t o r t e d .  
A compla in t  o f  low volume between u s e r s  at KSC was made on 
one o c c a s i o n ;  however, t h e  volume as moni tored  a t  MCC-H was 
good. One c l a i m  of  a user  b r e a k i n g  UD was :heard b u t  t h e  
moni tor  no ted  no ev idence  o f  t h i s  c o n d i t i o n .  The re  was one 
t r o u b l e  r e p o r t  o f  a n  MCC-H F l i g h t  C o n t r o l l e r  (EECOM) b e i n g  
unab le  t o  e s t a b l i s h  c o n t a c t  w i t h  KSC u s i n g  Black 1 s o  t h a t  
he was f o r c e d  t o  u s e  Yellow 3. There  were two o t h e r  i n s t a n c e s  
of  KSC u s e r s  having  low volume as heard a t  MCC-H. 

Black 2 

Voice l e v e l s  and q u a l i t y  were g e n e r a l l y  good. Back- 
ground n o i s e  l e v e l s  ranged  from low t o  medium l e v e l .  During 
t h e  e a r l y  p a r t  of t h e  CDDT t h e r e  was a con t inuous  p r e s e n c e  a t  
a low l e v e l  o f  d i a l i n g  c l i c k s  and 2 0 - H ~  r i n g i n g  s i g n a l s .  
Sporad ic  c l i c k i n g  a t  a low t o  medium l e v e l  was p r e s e n t  
d u r i n g  most of  t h e  CDDT and  i n c r e a s e d  t o  a h i g h  l e v e l  f o r  a 
s h o r t  i n t e r v a l .  The  c i r c u i t  appeared  t o  be p a r t i c u l a r l y  
s u s c e p t i b l e  t o  low- leve l  c r o s s t a l k  from o t h e r  c i r c u i t s .  A 
p u l s e d  buzz ing  s i g n a l  ( b e l i e v e d  t o  be  a KSC loop- r ing  s i g n a l )  
a t  medium t o  h i g h  l e v e l s  was no ted  o c c a s i o n a l l y  th roughou t  
t h e  CDDT.  Open microphone c o n d i t i o n s  were n o t e d  q u i t e  
f r e q u e n t l y .  There were a t  l e a s t  f o u r  o c c a s i o n s  where KSC 
v o i c e  volume was low, and one o c c a s i o n  where it was c la imed 
t o  be  low b u t  was monitored as good. There were a t  l e a s t  
t h r e e  o c c a s i o n s  where v o i c e  q u a l i t y  was d i s t o r t e d  b u t  
i n t e l l i g i b l e ,  and one o c c a s i o n  where t he re  was an  appea rance  
o f  b r e a k i n g  up .  T h e  l a t t e r  c o n d i t i o n  was a p p a r e n t l y  caused 
b y  i n a d v e r t e n t  r e l e a s i n g  of  t h e  microphone key by t h e  
o p e r a t o r .  

Black 3 

Voice l e v e l s  and q u a l i t y  were g e n e r a l l y  good. Back- 
ground n o i s e  l e v e l s  were normal ly  v e r y  low b u t  i n c r e a s e d  
s l i g h t l y  towards  t h e  end o f  t h e  CDDT. Low l e v e l  s p o r a d i c  
c l i c k s  were no ted  f r e q u e n t l y .  Low l e v e l  c r o s s t a l k  from o t h e r  
c h a n n e l s  ( p a r t i c u l a r l y  Black  2 )  was n o t e d  f r e q u e n t l y .  Open 
microphone c o n d i t i o n s  were n o t e d  a t  l ea s t  th ree  t imes .  The re  
was one o c c a s i o n  when t h e  c i r c u i t  had a hol low sound.  
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Background n o i s e  was n o t e d  as low to medium i n  l e v e l .  
A low to medium l e v e l  con t inuous  t o n e  was pFesen t  d u r i n g  t h e  
l a t t e r  p o r t i o n  of t h e  CDDT.  F a i n t  c r o s s t a l k  from o t h e r  
c i r c u i t s  was no ted  on a t  l eas t  f o u r  o c c a s i o n s .  One i n c i d e n t  
of low v o i c e  l e v e l  was n o t e d .  

Green 3 , 4 , 5 ,  and 1 0  

There was v e r y  l i t t l e  t r a f f i c  on t h e s e  channe l s  d u r i n g  
t h e  CDDT.  Background n o i s e  normal ly  ranged  from v e r y  low t o  
low l e v e l s .  During t h e  l a s t  p o r t i o n  o f  t h e  CDDT t h e  n o i s e  
l e v e l  i n c r e a s e d  t o  a medium l e v e l  and a f a i n t  t o n e  was heard 
a t  t imes .  

U n i d e n t i f i e d  

There  were s e v e r a l  i n s t a n c e s  where t h e  non-normal 
c o n d i t i o n s  e x i s t e d  f o r  t o o  s h o r t  a n  i n t e r v a l  to p e r m i t  
i s o l a t i o n  and i d e n t i f i c a t i o n  o f  t h e  c i r c u i t ,  The c o n d i t i o n s  
n o t e d  were buzz ings ,  open microphones,  and  low v o i c e  l e v e l s .  

On one o c c a s i o n  i t  was r e p o r t e d  (on  Black 1) t h a t  t h e r e  
was i n t e r m i t t e n t  v o i c e  communication to t h e  f a l l b a c k  area and 
i t  was though t  to be caused by a c a b l e .  However, t h e  
i n t e r m i t t e n t  c i r c u i t  ( s )  was n o t  i d e n t i f i e d  and no f u r t h e r  
d i s c u s s i o n  of t h e  problem was heard.  

A t  MCC-H a n o i s e  tone  was heard on a l l  c i r c u i t s  ( b o t h  
0 1 s - A  and non-01s) being mon i to red ,  It i s  b e l i e v e d  t h a t  t h i s  
was a n  i n t e r n a l  MCC-H c o n d i t i o n .  The c o n d i t i o n  e x i s t e d  for 
approx ima te ly  one minute .  

Black  4 ,  Yellow 3 

These c i r c u i t s  were n o t  o p e r a t i o n a l  i n  t h e  SCATS c o n t r o l  
area d u r i n g  t h e  CDDT. 

3 .0  Launch Countdown O b s e r v a t i o n s  

O v e r a l l  01s-A performance was approx ima te ly  i d e n t i c a l  to 
t h a t  observed  d u r i n g  t h e  CDDT. The p r i n c i p a l  f a c t o r  c o n t r i -  
b u t i n g  to performance d e g r a d a t i o n  was t h e  p r e s e n c e  of  c r o s s -  
t a l k  between c i r c u i t s .  The c r o s s t a l k  l e v e l s  r anged  from low 
to h i g h ,  t h e  l a t t e r  be ing  caused  by b u s s i n g  c i r c u i t s  t o g e t h e r .  

S i n c e  mon i to r ing  was per formed on a n o n - i n t e r f e r e n c e  bas i s ,  
a c c e s s  was a v a i l a b l e  t o  o n l y  Black  1,2, and  4 d u r i n g  t h e  l a t t e r  
p o r t i o n  of  t h e  countdown. T h i s  was due t o  t h e  manning of  SCATS 
c o n t r o l  area p o s i t i o n s  by A R I A  o p e r a t i o n s  and s i m u l a t i o n  p e r -  
s o n n e l .  
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Voice l e v e l s  and q u a l i t y  were g e n e r a l l y  good. Baclground 
n o i s e  ranged  from l o w  t o  medium high  l e v e l s  t h roughou t  t h e  
m o n i t o r i n g  i n t e r v a l .  Open microphone c o n d i t i o n s  were n o t e d  
a t  approx ima te ly  t h e  same r a t e  as  d u r i n g  t h e  CDDT. A 
con t inuous  buzz was p r e s e n t  f o r  a p p r o x i m a t e l y  f i v e  hour s  w i t h  
t h e  i n t e n s i t y  i n c r e a s i n g  from a low to a medium l e v e l  d u r i n g  
t h i s  i n t e r v a l .  During a t h r e e  minute  i n t e r v a l  a 
w a r b l i n g  t o n e  of medium l e v e l  was heard.  T h i s  changed to a 
m u l t i t o n e  s i g n a l  and then  became a howl ing  n o i s e  ( h i g h  
volume) b e f o r e  end ing  a b r u p t l y .  ( A  g e n e r a l  announcement 
was heard on Black  2 t o  check  f o r  open microphones on Black 1. 
However, t h i s  announcement was made a f t e r  t h e  howling had 
c e a s e d . )  A p u l s e d  buzz ing  ( l o o p - r i n g )  s i g n a l  a t  medium 
h igh  l e v e l s  was hea rd  s p o r a d i c a l l y  th roughou t  t h e  m o n i t o r i n g  
i n t e r v a l ,  There  were a t  l e a s t  two i n s t a n c e s  where KSC 
p e r s o n n e l  v o i c e  q u a l i t y  was heard to b e  "mushy", and  one 
i n s t a n c e  where t h e  MCC-H v o i c e  s i g n a l  had a n  echo .  There 
was one i n s t a n c e  where t h e  v o i c e  l e v e l  a t  KSC was low. 

Black 2 

Voice l e v e l s  and q u a l i t y  were g e n e r a l l y  good. Background 
n o i s e  l e v e l s  ranged  f r o m  low to medium. P u l s e d  buzz ing  
( l o o p - r i n g )  s i g n a l s  occur red  f r e q u e n t l y  and  r eached  h i g h  
l e v e l s  a t  times. A compla in t  was v o i c e d  by KSC p e r s o n n e l  
d u r i n g  t h e  l a t t e r  p a r t  o f  the  countdown and  t h e  f r equency  o f  
occur rence  o f  these  s i g n a l s  d e c r e a s e d ;  however,  t h e y  c o n t i n u e d  
to occur  up th rough  t h e  t i m e  o f  l a u n c h .  A s  d u r i n g  t h e  CDDT, 
t h i s  c i r c u i t  appeared  t o  be p a r t i c u l a r l y  s u s c e p t i b l e  to c r o s s -  
t a l k  from o t h e r  c i r c u i t s .  During t h e  l a s t  t h ree  hour s  of t h e  
countdown c r o s s t a l k  f r o m  Black 1 was of a medium to h i g h  l e v e l  
and caused  t h e  comment t h a t  t h e  two c i r c u i t s  were bussed  
t o g e t h e r .  There was a l s o  h igh  l e v e l  a r o s s t a l k  from Red 3 
d u r i n g  t h e  l a t t e r  p a r t  o f  t h e  countdown. 

The re  was one i n s t a n c e  where p e r s o n n e l  a t  KSC were u n a b l e  
to c o n t a c t  e a c h  o t h e r  on t h i s  c i r c u i t  b u t  t h e  Houston F l i g h t  
D i r e c t o r  was able to converse  w i t h  b o t h .  

Dur ing  t h e  l a t e  p o r t i o n  of  t h e  countdown up to l i f t - o f f  
t h e  F l i g h t  D i r e c t o r  vo ice  s i g n a l  had a d i s t i n c t  ho l low sound 
on t h i s  c i r c u i t  o n l y .  

There was several  i n s t a n c e s  where breaklng-up was r e p o r t e d  
t h a t  was n o t  e v i d e n t  t o  t h e  mon i to r .  Converse ly ,  there  was a t  
l e a s t  one i n s t a n c e  where t h e  mon i to r  d e t e c t e d  a p a r t y  h r e a k i n g  
up b u t  heard no comment. 
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Black 3 

Voice l e v e l s  and q u a l i t y  was g e n e r a l l y  good. Background 
n o i s e  l e v e l  ranged  from low t o  medium. The i n c i d e n c e  of c r o s s -  
t a l k  was less  t h a n  t h a t  n o t e d  d u r i n g  t h e  CDDT. S p o r a d i c  low 
l e v e l  c l i c k s ,  low l e v e l  buzz ,  and l i n e  r i n g  s i g n a l s  (commer- 
c i a l  t e l e p h o n e )  a t  a low l e v e l  were no ted  two o r  th ree  t i m e s .  

There was one i n c i d e n t  when t h e  F l i g h t  D i r e c t o r  was 
u n a b l e  t o  c o n t a c t  KSC p e r s o n n e l .  A communications check was 
made f i v e  minu tes  l a t e r  w i t h  n e g a t i v e  r e s u l t s .  No f u r t h e r  
a t t e m p t s  were moni tored  u n t i l  app rox ima te ly  t e n  hour s  l a t e r  
a t  which t i m e  c o n t a c t  was e s t ab l i shed .  It c o u l d  n o t  be 
de te rmined  i f  t h i s  problem had been c o r r e c t e d  b e f o r e  t h e  l a s t  
check. 

Black 4 

Background n o i s e  was n o t e d  as medium t o  medium h i g h  i n  
l e v e l .  A t o n e  r a n g i n g  i n  volume from low t o  medium l e v e l  was 
p r e s e n t  a t  a lmost  eve ry  sampl ing  of  c i r c u i t  per formance .  
D i a l i n g  c l i c k s  a t  a low l e v e l  were f r e q u e n t l y  n o t e d .  There was 
no v o i c e  t r a f f i c  moni tored .  

Brown 1 

Background n o i s e  l e v e l  was medium low d u r i n g  most of  t h e  
sampl ing  t imes.  No e x t r a n e o u s  s i g n a l s  were d e t e c t e d .  No 
c i r c u i t  problems were no ted .  

Yellow 3 

Background n o i s e  ranged from medium t o  h i g h  l e v e l s .  T h i s  
c i r c u i t  had t h e  h i g h e s t  n o i s e  l e v e l s  o f  any of the OIS-A 
c i r c u i t s  a v a i l a b l e .  Low t o  medium c r o s s t a l k  was n o t e d  a t  
t i m e s .  An open microphone c o n d i t i o n  was n o t e d  a t  l eas t  once.  
N o  t r a f f i c  was monitored on t h i s  c i r c u i t .  

Green 3 ,4 ,5 ,  and  1 0  

Background n o i s e  on t h e s e  c i r c u i t s  was norma l ly  a t  a low 
t o  medium l e v e l .  A low t o n e  was heard on two o c c a s i o n s ,  and 
low c r o s s t a l k  once.  No t r a f f i c  was mon i to red  on these c i r c u i t s .  
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4.0  Summary 

The o v e r a l l  performance o f  t h e  01s d u r i n g  Apol lo  5 
was ve ry  good. The f e w  i n s t a n c e s  when s a t i s f a c t o r y  communica- 
t i o n s  cou ld  n o t  be  e s t a b l i s h e d  between u s e r s  were a lmost  e n t i r e l y  
due t o  improper  o p e r a t i n g  p rocedures  or u n a v a i l a b i l i t y  o f  t h e  
c a l l e d  p a r t y .  

Obse rva t ions  a t  KSC and MCC-H were i n  g e n e r a l  
agreement .  A somewhat h i g h e r  n o i s e  l e v e l  was o f t e n  r e p o r t e d  
a t  MCC-H. 

The two most p r e v a l e n t  problems were e x c e s s i v e  
" c l i c k i n g "  d u r i n g  t h e  e a r l y  p a r t  o f  t h e  CDDT, and a r e l a t i v e l y  
h i g h  i n c i d e n c e  o f  c r o s s t a l k i n g  th roughou t  t h e  e n t i r e  m o n i t o r i n g  
p e r i o d .  These problems appeared  on most 01s c i r c u i t s .  They 
were q u i t e  n o t i c e a b l e  on t h e  two c i r c u i t s  - Black 1 and 2 
t h a t  were moni tored  e s s e n t i a l l y  c o n t i n u o u s l y  a t  b o t h  l o c a t i o n s .  
Although t h e  c r o s s t a l k  was p r e v a l e n t ,  i t  was n o t  a t  a l e v e l  
t h a t  i n t e r f e r r e d  w i t h  good communications when t h a t  c i r c u i t  
was a c t i v e .  A few c i r c u i t s  e x h i b i t e d  modera te  t o  h i g h  n o i s e  
and a l l  c i r c u i t s  were s u b j e c t e d  t o  o c c a s i o n a l  buzzes ,  c l i c k s ,  
and r i n g i n g  s i g n a l s .  These e f f e c t s  were o c c a s i o n a l l y  annoying  
or d i s t r a c t i n g ,  b u t  r a r e ly  were obse rved  t o  p r e v e n t  a s a t i s f a c -  
tory c o n v e r s a t i o n .  

A d d i t i o n a l  items of n o t e  were t h e  o c c u r r e n c e  o f  open 
m i k e  c o n d i t i o n s  and o t h e r  i n c i d e n t s  i n v o l v i n g  c i r c u i t  d i s c i p l i n e .  
The number o f  occur rences  o f o p e n  microphones shou ld  be r educed  
when non-locking microphone k e y s  are  i n s t a l l e d  i n  t h e  f u t u r e .  
The b r e a c h e s  of  c i r c u i t  d i s c i p l i n e  i n c l u d e d  o c c a s i o n s  where pro- 
p e r  i d e n t i f i c a t i o n  o f  c a l l e d  and c a l l i n g  p a r t i e s  were n o t  used  
and s e v e r a l  t imes when an a c t i v e  c o n v e r s a t i o n  on a loop  was 
i n t e r r u p t e d  by someone who d i d  n o t  m o n i t o r  t h e  c i r c u i t  f o r  
a v a i l a b i l i t y  b e f o r e  t a l k i n g .  

J .  E .  Johnson 

H. Kraus 

J E  J 
HK db 

4- JPM-e w 
BFO 

Attachments  
F i g u r e  1 
Appendices 1 - 4  
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APPENDIX I1 

De ta i l ed  Observa t ions  a t  KSC 

T h i s  appendix  c o n t a i n s  a c h r o n o l o g i c a l  l i s t i n g  by 
c i r c u i t  o f  01s-A performance comments. 

1 . 0  Obse rva t ions  During CDDT 

1.1 BLACK 1 

D a t e / T i m e ( z )  

16/2047 

2345 

1035 

19/0356 

1555 

1848 

2019 

20/0112 

1.2 BLACK 2 

18/1530 

2100 

2130 

2250 

19/0230 

0244 

0413 

0425 

Comments 

A u s e r  complained of  l o w  volume 

CLTC cou ld  n o t  c o n t a c t  CGIF. EECOM 
could n o t  c o n t a c t  CLTC. 

A c a l l  t o  CIF was n o t  answered 

CLIS/CVTC - low volume 

Channel a p p e a r s  t o  be  bussed  
w i t h  Black 2. 

An announcement was made t o  check 
t a l k  k e y s .  

Only one s i d e  o f  c o n v e r s a t i o n  was heard.  

"Singing" o r  howling was heard.  

Black 2 and Black 3 bussed  - found t o  be  
caused b y  improper  s e t t i n g  o f  channel -  
s e l e c t o r  s w i t c h .  

t f F l i g h t ' b a s  h e a r d  b r e a k i n g  up. 

C r o s s t a l k  from Black  1. 

A u s e r  s t a t e d  CSDC was b r e a k i n g  up. 

C r o s s t a l k  from Red 3 

C r o s s t a l k  from Red 3 

CVTS sounded weak. 

CVTS sounded weak. 
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0430 

0630 

0648 

0752 

0900 

1555 

1615 

2106 

0843 

1023 

1430 

1453 

2106 

1.3 BLACK 3 

18/1530 

2130 

19/0030 

0500 

1900 

1.4 BLACK 4 

1811630 

2030 

2130 

2300 

19/1400 

Open microphone 

CTSC sounded weak, CVTS sounded O K ,  
S a f e t y  sounded loud  

CTSC sounded ve ry  weak 

CTSC sounded weak 

Open microphone 

A u s e r  s t a t ed  t h a t  Black  1 and 2 appea r  
t o  be b u s s e d .  

User commented on low l e v e l  of  CTSC. 

User commented on low l e v e l  of  a n o t h e r  
u s e r  (George) .  

CTSC sounded weak 

C r o s s t a l k  from Black 1 

Open microphone 

Open microphone 

A u s e r ' s  l e v e l  was low. H e  s ta ted  t h a t  
he d i d  n o t h i n g  t o  cause  i t .  

Bussed w i t h  Black 1 

C r o s s t a l k  

C r o s s t a l k  

C r o s s t a l k  

C r o s s t a l k  

S t a t i c - l i k e  background n o i s e  heard from 
one u s e r .  

Open microphone. 

User hea rd  breaking-up.  

C ros  s t a l k  

User heard  breaking-up.  
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User h e a r d  b r e a k i n g  up. 

1 . 5  BLACK 6 

19/1225 

1800 

2300 

2 4 0 0  

1 . 6  BLACK 7 

lg/0018 

1 7 0 0  

1.7 RED 3 

18/2230 

2400  

19/0400 

It was r e p o r t e d  t h a t  there  were i n t e r -  
m i t t e n t  communications w i t h  t h e  f a l l b a c k  
a r e a .  

C r o s s t a l k  

C r o s s t a l k  

C r o s s t a l k  

"LIEF" was h e a r d  breaking-up.  

"LIEF" was hea rd  breaking-up.  

Bussed w i t h  Red 5 .  

Bussed w i t h  Red 4 .  

Bussed w i t h  Red 5 and Blue 4 .  

Bussed w i t h  Red 3. 

C r o s s t a l k  

Open microphone. 

Open microphone. 

Bussed w i t h  Red 3. 

Bussed w i t h  Blue 4 .  

Bussed w i t h  Blue 4 and Red 3. 

Open microphone. 

Open microphone 
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1 . 1 0  RED 6 

19/1330 

1 9 0 0  

2000 

1.11 BLUE 4 

19 /0312  

0400 

1900 

1 . 1 2  YELLOW 1 

1 . 1 3  YELLOW 2 

19/0030 

1 . 1 4  YELLOW 3 

19/0230 

0300 

1.15 YELLOW 4 

0230 

0330 

1 .16  BROWN 1 

18/2100 

2400  

Open microphone.  

Open microphone.  

Noise sound ing  l i k e  a r u s h  of  a i r  was h e a r d .  

Bussed w i t h  Red 5.  

Bussed w i t h  Red 5 and Red 3. 

Open microphone.  

C r o s s t a l k  

C r o s s t a l k  

C r o s s t a l k  

C r o s s t a l k  

C r o s s t a l k  

Open microphone 

Open microphone 

C r o s s t a l k  h e a r d .  

C r o s s t a l k  from Red 3 h e a r d .  

C r o s s t a l k  

C r o s s t a l k  
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2.0 O b s e r v a t i o n s  During The Launch Countdown 

2.1 BLACK 1 

Date/Time(z)  

2111710 

22/0245 

0425 

0528 

0737 

0800 

1530 

1830 

2015 

2115 

2130 

2.2 BLACK 2 

22/0107 

0127 

0220 

0331 

1252 

1333 

Comments 

User complained o f  background n o i s e .  
Located i n  t h e  supDort  b u i l d i n g  

C r o s s t a l k  From Red 3 

User breaking-up 

Burs t  o f  s t a t i c - l i k e  n o i s e  

Cross t a l k  

C r o s s t a l k  

Open microphone 

Loud c r o s s t a l k  or b u s s i n g  between Black  1 
and B lack  2. 

C r o s s t a l k  from Blue 3. 

Open microphone.  

CVTS r e p o r t e d  ma jo r  c r o s s  between Black 1 
and Black  2. Requested u s e r s  t o  check 
channe l  s w i t c h .  

S R O  s t a t ed  he was hav ing  t r o u b l e  r e a c h i n g  
Houston F l i g h t .  

C r o s s t a l k  from Red 3. 

KSTC s t a t ed  tha t  he heard o n l y  one s ide  
o f  a c o n v e r s a t i o n  between Launch Complex 37 
and MSO. 

User sa id  he heard a b u r s t  of n o i s e .  

A momentary r u s h i n g  n o i s e  w a s  h e a r d  

CVTS commented on t h e  good q u a l i t y  of 
communications.  The l e v e l  between the  
b lockhouse  and CIF was said t o  be low. 
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1408 

1438 

1 5 1 0  

1 5 4 2  

1550 

1830 

2 1 2 3  

2130  

2 . 3  BLACK 3 

22/1550 

1740 

2 2 2 0  

2 2 2 4  

BCPA sounded weak. BCPA was t o l d  by 
CVTS to i d e n t i f y  h i m s e l f .  

CTSC sounded weak. 

An annoying buzz ing  sound was h e a r d .  

A u s e r  complained o f  a r o a r i n g  sound.  
Not h e a r d  by m o n i t o r .  

CVTS complained abou t  n o i s e  on t h e  
channel .  

C r o s s t a l k  o r  b u s s i n g  between Black 1 
and Black 2 .  

Noise on c h a n n e l .  

CVTS r e p o r t e d  ma jo r  c r o s s  between 
Black 1 and Black  2 .  Request  for u s e r s  to 
check c h a n n e l  s w i t c h .  

Shor t  b u r s t  of n o i s e .  

C r o s s t a l k  w i t h  'Donald DuckJl ike q u a l i t y  
was heard .  

User sounded weak and was breaking-up .  

Black 3 from MCC-H n o t  as c l e a r  as 
B l a c k  2 .  There appea red  t o  be more 
c l i p p i n g  o f  words 

2 . 4  BLACK 4 

0904 C r o s s t a l k  w i t h  af tDonald DuckJl ike 
q u a l i t y  was heard.  

The words ffGo "or "Nc"sounded l ike"00"  to 
o b s e r v e r s  i n  b lockhouse .  1550 

1755 C r o s s t a l k  

1915 Tone 

2 .5  BLACK 5 

22/0400 

0500 

C r o s s t a l k  

C r o s s t a l k  
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0700 

0900 

1500 

1730 

2 .6  BLACK 6 

22/0400 

0500 

2030 

2 .7  BLACK 7 

2210117 

0430 

0600  

0618 

0638 

0930 

1500 

2 . 8  RED 3 

21/2353 

22/0148 

0425 

0615 

0800 

0805 

0825 

0930 

1230 

C r o s s t a l k  

Open microphone 

Open microphone 

Open microphone 

C r o s s t a l k  

C r o s s t a l k  

C r o s s t a l k  

C r o s s t a l k  from Red 3 

Open microphone 

User b r e a k i n g  up 

Two users  c a l l i n g  a t  t h e  same t i m e .  

Two users c a l l i n g  a t  t he  same t i m e .  

C r o s s t a l k  

User b r e a k i n g  up 

AEBR sounds weak 

User r e p o r t e d  communication problems t o  CIF 

Loud Hum 

C r o s s t a l k  

C r o s s t a l k  

User sounded weak 

Loud hum momentar i ly .  Someone blowing 
i n  microphone. 

C r o s s t a l k  or b u s s i n g  w i t h  Red 4 .  

C r o s s t a l k  
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1300 

1400 

1523 

1812 

19 16 

C r o s s t a l k  

Bussed w i t h  Yellow 1 

CUDK h e a r d  b r e a k i n g  up 

Open microphone 

Open microphone 

2.9 RED 6 

21/1845 High background n o i s e  heard on t h e  
"monitor" position, n o t  on t h e  l ' a c t i v e l '  
p o s i t i o n ,  Trouble  t r a c e d  t o  a l o o s e  
p a t c h .  

2.10 BLUE 3 

21/2248 

2313 

2357 

0129 

22/0530 

0700 

2.11 YELLOW 1 

22/1400 

1851 

1916 

2045 

2.12 YELLOW 2 

22/2045 

2.13 YELLOW 3 

21/1830 

C r o s s t a l k  from Black 2 .  

Open microphone 

C r o s s t a l k  from Black 2 .  

Users sounded low. 

C r o s s t a l k  

C r o s s t a l k  

Bussed w i t h  Red 3 

Loud hum 

Hum 

Loud hum 

Loud hum 

Noisy .  Open p a t c h  found.  



T h i s  appendix  c o n t a i n s  a c h r o n o l o g i c a l  l i s t i n g  by c i r c u i t  o f  

01s-A performance  comments by  MCC-H m o n i t o r s .  

1 . 0  O b s e r v a t i o n s  During CDDT 

1.1 Black 1 

D a t e / T i m e ( Z )  Comments 
1811330 

1359 
1705 

1739 
1742 
2016 
2045 

2218 
2220 

2231 
2236 
2237 
2239 
2240 

2345 

19/0451 
1219 

1607 
1718 
2213 
2226 

2335 
20/0004 

0058 

Open mike .  

Open mike ( r e  13302) l o c a t e d .  
"P inging"  sounds as i f  c i r c u i t  was abou t  t o  b r e a k .  
i n t o  o s c i l l a t i o n .  
CLTC d i s t o r t e d  - peak c l i p p i n g .  
CVTC v o i c e  volume somewhat lower t h a n  normal .  
Open mike .  

CLIF/CLES. Headphone check .  CLIF c la imed CLES 
volume a l i t t l e  low (sounded OK t o  m o n i t o r . )  
Buzzing.  
CLTC/ETMS. CLTC p o s i t i o n  cou ld  hear b u t  was u n a b l e  
to answer o r i g i n a l  c a l l .  
CVTC/CLTC. Unable to r a i se  CVTC on f i r s t  t r y .  
Same a s  2218. 
Buzz. O f f  at 2238. 
(See  Black 2 e n t r y  f o r  18/2239.) 
CIF r e p o r t e d  as first broken-up, t h e n  coming i n  low. 
Monitored OK a t  M C C - H ) .  Someone gave t e s t  c o u n t .  
T e s t  count  accompanied by background r u s h i n g  n o i s e .  
EECOM r e p o r t e d  on FD loop  t h a t  he was unab le  t o  ge t  
th rough  on Black 1. 
U n i n t e l l i g i b l e  X t a l k  ( sounds  l i k e  a d j a c e n t  c h a n n e l . )  
CVTC though he  was c a l l i n g  on Red 1. C o r r e c t e d  by 
CLTC . 
X t a l k  from Black 2. 
Xtalk  ( u n i d e n t i f i e d  s o u r c e .  ) 

X t a l k  from Black 2 .  
X t a l k  from Black 2 (Very pronounced) .  

Buzz, i n c r e a s i n g  i n  i n t e n s i t y .  
CLTC/CITC. CITC v o i c e  l e v e l  low,CLTC OK. 
CVTS came up on Black 1 and Black  2 s i m u l t a n e o u s l y .  
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1 . 2  Black 2 

D a t e / T i m e ( Z )  
18/1540 

1735 
1830 
1 8 4 4  

2239 

2314  
0230 
0234 
0419  

0454 

1155 
1213 

1 2 2 4  

1 2 4 0  

1 2 4 7  
1 3 2 4  
1337 

1 4 2 6  
1 5 0 5  

1911556 
1 6 1 6  

2032 
2054 
2106 

Comments 
C r o s s t a l k  from Black 3.  
CVTS/CTSC. CTSC s l i g h t l y  d i s t o r t e d  - peak c l i p p i n g .  
Open mike.  C l e a r e d  a t  approx ima te ly  2 0 1 6 2 .  
CVTS/KSTC. Requi red  3-minutes t o  o b t a i n  r e s p o n s e  
from CVTS. 
(Moni tored :  ..... h e a r  your  Black 1 i s  back i n .  
O K ,  w i l l  check ." )  
Noisy b u z z e s .  C l i c k i n g .  
Low-level Xta lk  from u n i d e n t i f i e d  s o u r c e .  
CVTS/CTSC. CVTS sounded weak. 
C l i c k i n g  now r e a c h i n g  annoying l e v e l  - no c o m p l a i n t s  
by o p e r a t i o n a l  p e r s o n n e l .  
CVTS/Houston. CVTS weak a t  f i r s t  ( a p p a r e n t l y  mike 
p o s i t i o n . )  
Open mike. 
CVTS broke  up a t  s t a r t  of  c a l l .  '(Must have inad-  
v e r t e n t l y  r e l e a s e d  mike key s i n c e  he r e p e a t e d  c a l l . )  
I n t e r m i t t e n t  p u l s e d  buzz ( l o o p  r i n g  s i g n a l . )  
X t a l k  from Black 3 ( r e  Black 3 1 8 / 1 2 4 O ~ . )  
CVTS/CTSC. CVTS v o i c e  l e v e l  low, q u a l i t y  s c r a t c h y .  
Open m i k e  (can h e a r  phone r i n g i n g  v e r y  c l e a r l y . )  
CLEQ/CLES. CLES though th  he  was on Blue 5 .  Got no 
answer on Black 2 .  
Open m i k e .  

Loop r i n g  s i g n a l .  
X ta lk  from Black 3.  
CTSC/CVTS. CTSC v e r y  low.  Told  by CVTS. CTSC 
immediately improved. (Mike p o s i t i o n i n g ? )  
Open m i k e .  

Open m i k e .  

CPSS/CVTS. "You're way down. How a m  1 now? S t i l l  
way down. Can't u n d e r s t a n d .  How now? O K . "  
(Monitor  read  b o t h  p a r t i e s  l oud  and c l ea r  t h r o u g h o u t . )  
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1 . 3  Black 3 

D a t e / T i m e  (z ) 
1 8 / 1 5 3 4  

1 5 3 6  
1 5 3 8  

- 

1 6 2 3  

2 2 4 5  

1 9 / 1 2 4 0  

1 5 0 7  

1 5 5 6  
1 8 2 3  

1 8 2 5  

1 . 4  Brown 1 

D a t e / T i m e (  Z )  
1 8 1 2 0 1 6  

1 . 5  U n i d e n t i f i e d  

D a t e / T i m e ( Z )  
1812110 

1 9 / 1 1 5 2  

1 2 2 1  

1 8 2 1  

2 0 2 4  

2 0 4 1  

Comments 
C i r c u i t  h a d  b a r r e l  e f f e c t .  Gone a t  1 5 3 6 2 .  

Medium l e v e l  X t a l k  from Black 1. 

Someone blowing i n t o  mike. 

Low-level a r c i n g  sound i n  background.  
Someone r e p o r t e d  b r e a k i n g  up b a d l y .  
X t a l k  from Elack 2. 

X t a l k  f rom Black 2. 

Echo. 
Acous t i c  feedback  s q u e a l .  (Monitor  u n a b l e  t o  read 
c o n v e r s a t i o n  t h r u  i t .  ) 
"Check f o r  open m i k e . "  ( r e  1 8 2 3 2 )  

Comments 
Voice l e v e l s  low b u t  q u a l i t y  good. C l e a r e d  up 
by 20302.  

Comments 
Buzzing. 
Open mike .  
(Repor ted  on Black 1.1 I t I n t e r m i t t e n t  v o i c e  communi- 
c a t i o n  t o  f a l l - b a c k  area.  B e l i e v e  due t o  c a b l e .  
Checking. 
Loop r i n g  s i g n a l .  
Very low l e v e l  a t  one end o f  c o n v e r s a t i o n .  (Suspec t  
s p e a k e r  r a t h e r  t h a n  c i r c u i t . )  
Noisy t i m e  on a l l  l o o p s  b e i n g  mon i to red .  Apparent ly  
i n t e r n a l  1VICC-H i n t e r f e r e n c e .  Gone a t  2 0 4 2 2 .  

2 .0  O b s e r v a t i o n s  During Launch Countdown 

2 . 1  Black 1 

Date/Time (Z) Comments 
2 1 / 1 7 4 1  Low Xta lk  accompanied by v e r y  s c r a t c h y  sounding  t o n e  - 

- 
estimate 800 Hz. 



I 
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2.1 Black 1 ( c o n t ' d )  
D a t e / T i m e  (z) 
21/1835 
22/0034 

- 

0208 
0210 
0221 
0232 
1317 
1442 
1450 
1514 

1535 

1908 
2015 
2020 
2113 
2126 
2139 

2.7 Black 2 
Dat e / T i m e  (z> 
21/2122 

2345 
22/0107 

0107 

0219 

0223 

Comments 
Very low- leve l  X t a l k .  
"Personnel  u s i n g  Black  1 check h e a d s e t s  - w e  
have an  open m i k e . "  (Monitor  hea rd  no open 
mike n o i s e s  on Black  1.) 
Open mike. 
I n c r e a s e  i n  l e v e l  of  background n o i s e .  
Open mike. V e r y  f a i n t  buzz .  
CLTC becoming mushy, volume good. 
Open mike. Lasted approx ima te ly  1 m i n u t e .  
Loop r i n g  s i g n a l .  
Loop r i n g  s i g n a l .  
Continuous buzz ing  - i n c r e a s i n g  i n t e n s i t y  - 
p r e s n e t  u n t i l  app rox ima te ly  20382. Open mike.  
Warbling t o n e  - medium l e v e l .  Changed t o  m u l t i -  
t o n e  with s l i g h t  d o p p l e r  q u a l i t y ,  t h e n  changed 
t o  banshee t y p e  o f  howl. Request  t o  check f o r  
open mikes.  Clear a t  15382. 
Black 2 X t a l k i n g .  
FD has echo.  
Open mike. Low buzz.  
Low buzz. 
X ta lk  between Black 1 and 2. 
C I C D / C L T C .  C I C D  e x t r e m e l y  low, CLTC mushy. 

Comments 
CVTS/CTSC. CVTS busy ,  someone e l s e  answered c a l l  
for him. Voice  l e v e l  v e r y  low. CTSC was normal .  
Loop r i n g  s i g n a l .  
Loop r i n g  s i g n a l .  
CVTS/SRO. "How copy?11 Loud and c l e a r .  O K ,  I 
seem t o  have t r o u b l e  w i t h  Houston NETWORK." 
FD was a b l e  t o  r e a d  b o t h  CVTS and KSTC, b u t  CVTS 
and KSTC c o u l d  n o t  r e a d  e a c h  o the r .  
CVTS/KSTC. No answer from CVTS. KSTC gave l o n g  
t e s t  count .  No answer from CVTS. (Monitored 
KSTC 5x5.) 
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2.2 Black 2 ( c o n t ' d )  
Comments 

2210226 

0235 

0240 

0252 

0418 

0535 

0813 

1521 

1545 

1411 

1600 

1626 
1644 
1648 
1806 

1808 
1839 
1913 
1937 
1945 
2023 
2041 
2043 

CLTS/CVTS. CVTS s t a r t e d  w i t h  good volume, t h e n  
f aded  and became mushy towards  end o f  conversa-  
t i o n .  
KSTC gave communications check on 01s RF. 5x5, 
b u t  had f a i n t  8 0 0 ~ ~  t o n e  i n  background. 
SRO/CVTS. S R O  a d v i s e d  t h a t  f i r s t  p o r t i o n  of 
CVTS t r a n s m i s s i o n s  were c u t - o f f .  (Monitor  r e a d  
a l l  of CVTS 5x5.) 
CVTS/KSTC. KSTC t e s t  count  n o t  answered by 
CVTS . 
GMIL r e p o r t e d  b r e a k i n g  up ( n o t  e v i d e n t  to 
m o n i t o r .  ) 
CVTS/KSTC. "CVTS v e r y  weak (moni tored  v e r y  weak 
a l s o . )  HOW'S t h i s ?  Better." (Must have been  
m i k e  p o s i t i o n . )  
Noisy buzz ing .  
Loop r i n g  s i g n a l .  
CVTS sounded as though he cu t -out  one or two 
t imes.  
CVTS/KSTC. "DO you h e a r  t h e  r o a r  on Black 2 t h a t  
w e  do? Nega t ive .  Roger,  must be . h e r e  t h e n . "  
(Monitored no r o a r  on Black  2.) 
KSTC/CVTS. D i s c u s s i o n  o f  microwave n o i s e  on 
B l a c k  2 and 3 t h a t  j u s t  c l e a r e d  up .  
1 0  - 2 0  sieconds b u r s t  o f  s t a t i c .  
Man a t  pad ( E C E )  n o t  t o o  c l e a r  a t  t imes .  
Open m i k e ,  i n t e r m i t t e n t  buzz.  
CTSC/CVTS. CVTS v o i c e d  compla in t  abou t  l oop  
r i n g  s i g n a l .  Request  i t  be d i s c o n n e c t e d  f o r  
d u r a t i o n  o f  m i s s i o n ,  
F a i n t  Xta lk .  
CVTS/CTSC. CVTS sounded weak. 
B l a c k  1 X t a l k i n g .  
Loop r i n g  s i g n a l .  
Loop r i n g  s i g n a l .  
FD had echo.  
FD had echo. 
X t a l k  from Black  1. 
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2 . 2  Black 2 ( c o n t ' d )  
D a t e / T i m e ( Z )  
22 /2117  

2123  

2 1 2 6  

2131 

2154 

2158 
2158 
2 2 1 3  

2235 

2 2 3 9  

2 . 3  Black 3 
D a t e / T i m e ( Z )  

22 /0350  

0 3 5 1  
0352 

0355 

0359 

1 6 0 0  

2 . 4  Black 4 
D a t e / T i m e ( Z )  
22 /1007z  

2 , 5  U n i d e n t i f i e d  
D a t e / T i m e  ( Z  1 - 
21 /1811  

Comments 
CTSC/CVTS. CVTS r e p o r u s  Black  l / B l a c k  2 X t a l k .  
Sporadic  buzz ing  p u l s e s  - a lmos t  l i k e  code .  
X ta lk  Black l /B lack  2 .  

CVTS. " A l l  p e r s o n n e l  check r o t a r y  s w i t c h e s . "  
X ta lk  Black l /B lack  2 .  (may have been bussed  
t o g e t h e r . )  
S t r o n g  Xta lk  from loop  o t h e r  t h a n  Black 1. 

FD h a s  " b a r r e l "  sound on t h i s  c i r c u i t  o n l y .  
S t r o n g  Xta lk  from Black 1. 
S t r o n g  Xta lk  from Black  1. 

CVTS/CTSC. Both p a r t i e s  were low i n  volume and 
had mushy sound. 
FD "hollow" a g a i n .  

I d e n t i f i e d  a t  22512 as Red 3.  

Comments 
KSTC/FD. FD u n a b l e  t o  r a i s e  KSTC. 
FD informed CVTS o f  above.  
FD/KSTC. KSTC had d i a l e d  up 1 6 6  b u t  d i d  n o t  
read FD. Now r e a d s  FD loud  and c l e a r .  May 
have problem on loop .  (Monitored b o t h  p a r t i e s  

FD/KSTC. "Check on loop. KSTC does  n o t  r e a d  
FD on RFYS loop  o n l y .  W i l l  g e t  t h i s  c o r r e c t e d . "  
"DREC b r e a k i n g  up. Contac t  now on b l a c k  phone."  
(Monitored DREC volume low b u t  n o t  broken u p . )  
R e  Black 2 16002 - d i s c u s s i o n  of microwave n o i s e .  

5x5.) 

Comments 
Noise s w e l l .  

Comments 
Test count by u n i d e n t i f i e d  p a r t y .  Voice l e v e l  
good, b u t  s l i g h t l y  d i s t o r t e d .  
Loop r i n g  s i g n a l .  2000 
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2.5 Unidentified (cont'd) 
Date/Time(Z) Comments 
22/1316 Unidentified person giving test count. 

1815 Open mike squeal. Duration 2 - 3 seconds. 



Detailed Observations at KSC - CIF Building 

This appendix contains a chronological listing by 
channel of OIS-A performance comments. 

1.0 Observations During CDDT 

1.1 BLACK 1 

Date/Time(z) 

1-19-68 1000 

1045 

1310 

1445 

1810 

1.2 BLACK 5 

Comments 

Channel out at normal position 

Position 1 repaired, but quality is poor 

Levels are low 

Levels low 

Open microphone 

1-19-68 1310 

2100 

Crosstalk and noise heard 

Breaking up was reported by a user 
in Room 307 

1.3 BLACK 6 

1-19-68 1310 Crosstalk and noise heard 

1.4 RED 5 

1-19-68 1545 A high background noise was heard 

1710 User heard breaking-up 

1710 Red 5 bussed with Red 6 

2.0 Observations During Launch Countdown 

1.1 BLACK 1 

1-19-68 1730 1 'Flight heard loud and cleart, 
in user levels is evident. 

Difference 
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2130 

2145 

1 . 2  BLACK 5 

1-19-68 2140 

1 . 3  BLACK 6 

1-19-68 2030 

1.4 RED 1 

1-19-68 2030 

1.5 RED 3 

1-19-68 2030 

2030 

User complained o f  c r o s s t a l k  between 
Black 2 .  It  was no t  d e t e c t e d  a t  t h e  
mon i to r  p o s i t i o n .  

User l e v e l s  a p p e a r  normal .  

Use r s '  v o i c e s  sound choppy. 

C r o s s t a l k  and n o i s e  were hea rd .  

Chopping o f  t h e  middle  o f  words was n o t e d .  

C r o s s t a l k  from Black  1 

User complained of  b r e a k i n g  up, b u t  i t  was 
n o t  hea rd  by mon i to r .  Some chopping  
o c c u r r i n g  i n  m i d d l e  of  words.  



a BELLCOMM, I N C .  

S u b j e c t :  Performance of O p e r a t i o n a l  From: J .  E .  Johnson 

B. F. O 'Br ien  

In te rcommunica t ion  System (01s-A) H .  Kraus 
During Apol lo  5 J .  P .  Maloy 

D i s t r i b u t i o n  L i s t  

NASA Headquar t e r s  

P e s s r s .  L.. X.' Abernethy/MOP 
J .  K .  Holcomb/MAO 
T.  J .  Keegan/MA-2 
I.  J .  Mason/MOG 
J .  T. McClanahan/MOR 
W .  E .  Mi l l e r ,  J r . / M O G  
W .  C .  Schneider/MA 
J .  D .  Stevenson/YO 
F. E .  Stout/MAO 
R .  C .  Turgeon/MAO 

K S C  - 
Messrs. R.  A .  Browne/QH 

R.  D. Harrington/MC 
A .  Kempson/ME4 
A .  J. P a r r i s h / Q J - l ( 2 )  
W .  E. Parson/MJ 

MSC 

Messrs. C .  W .  Busch/BG6 
L. Dunsieth/FS 
J .  A .  Frere/FS4 
G .  D. G r i f f i t h / F C  
G .  E .  Metcalf/FS4 
H.  G .  Mil ler /FC 

Bellcomm 

Messrs. C .  Bidgood 
W .  J .  Benden 
A .  P .  Boysen, Jr. 
R .  K .  Chen 
C .  H .  E l e y  
D .  R .  
J .  J .  
w .  c .  
B .  T .  
E .  J .  

Hagner 
H i b b e r t  

Howard 
K l e i n  

J .  Z .  Menard 
I.  D .  Nehama 
J .  T.  R a l e i g h  
P.  E .  Reynolds 
I .  I .  Rosenblum 
I .  M .  Ross 
K .  Schmid 
N .  W .  Sch roede r  
L. Schuchman 
R .  L .  Se lden  
B .  P .  T u n s t a l l  
R .  L .  Wagner 
A .  G .  Weygand 
W .  D .  Wynn 

C e n t r a l  F i l e s  
L i b r a r y  
Department 1 0 2 3  


